Purpose: The aim of this retrospective study was to analyze the characteristics of panfacial fractures and evaluate treatment results at the Maxillofacial, Stomatology and plastic surgery department at the AVICENNE military hospital over a period of 5 years. Patients and Methods: Forty eight patients with panfacial fractures were treated in Maxillofacial, stomatology and plastic surgery department of the AVICENNE Military Teaching Hospital between 2012 and 2017. The criteria for inclusion in the study were patients who had fractures of at least three of the four axial segments of the facial skeleton: frontal, upper midface, lower midface, and mandible. Results: 48 patients with panfacial fractures had a total of 116 subtypes of facial bone fractures. A total of seventeen (14.6%) LeFort II fractures in 16 (33.4%) patients were recorded, fifteen LeFort I fractures were recorded in 3 (6.2%) cases; seven (6%) LeFort III fractures were recorded in 5 (10.4%) cases, thirteen (11.2%) fractures of the NOF complex were recorded in 6 (12.5%) patients; sixteen (33.4%) patients had thirty eight (32.7%) fractures involving the mandible. Ten (8.6%) NOM (naso-orbito-maxilla) complex fractures occurred in 9 (18.7%) cases. 5 (10.4%) patients had a total of five (4.3%) CNEMFO (naso-ethmoido-maxillo-frontoorbital) complex fractures. Our case series included five Comminuted premaxillary fractures and six Intermaxillary disjunctions. All 48 cases had facial deformities and thirty six had malocclusions. The treatment plan to reduce and fix the facial bone fractures was sequenced "Bottom up, Outside in". Postoperative complications were reported, there were 5 cases whose malocclusions, 4 cases of zygomatic non-union or partial defects, 13 had enophthalmos and hypoglobus. Seven had scars from the trauma, 2 had lower eyelid ectropion, and 2 had temporal muscle atrophy. Conclusion: Panfacial fractures seem to be complex and difficult to treat, but with an organized and flexible approach, appropriate reduction of fractures is accomplishable, yet post-surgical complications mainly caused by soft tissue problems, including lacerations and asymmetries, can't be easily avoided.
Introduction
Panfacial fractures are defined as those that simultaneously involve the upper, mid and lower face [1] [2] . There is no clear definition and classification for panfacial fractures in the literature. Panfacial fractures, as defined by Follmar et al. are fracture patterns that involve at least three of the four axial segments of the facial skeleton: frontal, upper midface, lower midface, and mandible [3] ( Figure 1) .
Panfacial fractures are due to road traffic accidents, interpersonal violence, sports-related accidents, industrial accidents, and gunshot wounds. The mechanism of injury helps identify the energy of impact as well as the probable extent of injury [4] .
Panfacial trauma is commonly associated with Multisystem injury; thus, treatment is often multidisciplinary. When the patient is stabilized, early and total restoration of facial form and function should be the goal. The management of panfacial trauma went from a conservative, delayed, multiple-staged surgery to early, aggressive, and one-stage process. High resolution computed tomography (CT), sufficient surgical exposure, proper anatomic reduction, rigid fixation, primary bone grafting, and soft tissue suspension are the basics for optimum results [4] [5] .
The goal of management of panfacial fractures is the restoration of the function and aesthetic three-dimensional facial contours, the earliest possible, while minimizing the patient pain at the lowest possible cost to the victim and society. However, the ideal sequencing of a complex panfacial trauma remains the greatest challenge to every maxillo facial surgeon [6] . Fracture dislocation and the degree of comminution are decisive guidelines in the choice of the surgical procedures [7] [8] . In published literature, two classic approaches have been described for the management of panfacial trauma; namely "bottom up and inside out" or "top down and outside in". The preferred sequence starts with mandibular reconstruction, including fractures of the temporo-mandibular joints. In the next step, the fronto-facial and zygomatico-orbital compartments are reconstructed; these are key for subsequent midfacial reconstruction [8] [9] . This paper analyzes the characteristics of panfacial fractures and evaluates treatment results of a series of cases treated at AVICENNE teaching military hospital over a period of 5 years. The outcome is then discussed in the light of preexisting literature.
Patients and Methods
The study group consisted of 48 patients who had panfacial fractures and treated between January 2012 and July 2017 in the Maxillofacial Trauma Center at Open Journal of Stomatology Table 1) .
A retrospective chart review was carried out. Demographic information, details of treatment, and results of follow-up were tabulated for descriptive analysis. The protocol used in their management was also retrospectively analyzed. The study was approved by an ethics committee and patients' consent was taken.
Results
The 48 patients with panfacial fractures had a total of 78 subtypes of facial bone fractures. Road traffic accidents were the predominant etiology (71%).
There were 43 male and 5 female (Sex Ratio ≈ 9/1), aged between 13 and 58 years with a main age of 34 years,30 of them were military patients, 18 were civilians.
All patients (100%) had midface fractures in different combinations (Table 2 (6.25%) had 1 globe removed before treatment of their maxillofacial injuries (Table 3) . Postoperative complications were not easily avoided; most of our patients suffered from esthetic and functional problems in the 3 and 6 months follow up (Table 4 ). Esthetic problems were at the lead of all complications: Soft tissue problems (23%) and asymmetry (16.7%). Patients also suffered from functional issues, 5 had malocclusion (10.4%), 5 had mandibular hypomotility (10.4%) and 3 had enophtalmos (6.25%). Infections were seen in 3 of our patients (6.25%) and were treated by antibiotics. Non-union occurred in 4 cases (8.34%).
No intra-operative complications took place for any patient. Postoperatively, control radiographs noted adequate reduction ( Figure 5 ) and after resolution of the edema, mouth opening and mandibular movements were fairly adequate.
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Discussion
There is no accepted definition of panfacial fracture in the literature. Some authors define it as fracture patterns involving both midface and mandible. Others think it must involve the upper, middle, and lower face that means the NOE complex; zygomatic complex, Le Fort midfacial area, and the mandible are all simultaneously fractured. In addition to the possible facial deformities, malocclusion and limited facial movement, panfacial trauma can impact the patient's psychological state [10] . In our study, the average time of maxillofacial correction was 9 days since the majority of our patients had associated systemic or neurologic injuries; time was also needed for the edema to be resolved. All of our patients received oral corticosteroids for a quicker edema reduction; antibiotics were also given to prevent Open Journal of Stomatology infection. Open fractures are considered to be an emergency, which makes the treatment planning of panfacial fracture very challenging.
A CT scanning with coronal cut was achieved from the cranium to the submental region to all of our patients for a good diagnosis. Three-dimensional facial models are also very helpful in treating delayed panfacial fractures. They give the surgeon an appreciation of the spatial relationships of the displaced skeletal components and help plan treatment.
In the OR, nasotracheal intubation using fibroscopy was used in the majority of our cases, it is a reasonable way for establishing and maintaining an airway when treating panfacial fractures with an intact nasal bone, in other cases oro- A delay of 2 weeks for definitive repair increases the difficulty in obtaining adequate reduction of fracture dislocations. Carr and Mathog believe bone healing beyond 3 weeks is in a "grey stage"-the edges of the fragment begin to absorb and remodel, which makes it very difficult to obtain anatomic reduction. This can lead to bone malunion, delayed union, nonunion, and bone defect. Quick management is also critical within 10 days because soft-tissue stiffening and interfragmentary healing make delayed corrections very difficult [12] .
A review of published literature on panfacial fractures revealed that two approaches of management have enjoyed universal acceptance; "top-to-bottom" and "bottom-to-top" [13] [14] . Marciani et al. [9] recommend first restoring the occlusion and alveolar ridge continuity and alignment and then repairing the mandibular body and angle fractures. Next, the vertical height of the mandibular condyles and ramus is established. They advocate exposing all mid-face and upper face fractures to allow good visualization of the fracture segments. Then, the transverse width of the face is restored by using the zygomatic arches as a guide. Open Journal of Stomatology
The vertical height of the face is restored by aligning and fixing all facial vertical buttresses. The continuity of the orbital and sinus floors and walls is reestablished and finally the nasoethmoidal fractures are aligned and fixed.
At our center, our approach to reduce and fix the facial bone fractures is "Bottom up, Outside in". Facial bone fractures were reduced first and then fixed in a sequential manner. The mandible was reconstructed to establish a stable base. Next, the maxilla was guided into occlusion using the intact mandible as reference and IMF was done. After simultaneously visualizing all fracture sites, the midface fractures were reduced using the "Outside in" principle. The ZMC unit was fixed first and if indicated, the zygomatic arch was lifted into position. Finally the nasal bone was reduced.
Overall, some patients had postoperative functional problems: visual and oculomotor disorders, sensory disturbances of the orbital nerve (V2) territory, morphologic deformities, limitation of oral opening, articular and dental disorders. Hence, reeducation is a weighty treatment chapter for optimal results. Moreover, aesthetic sequelae is a painful experience that every panfacial trauma victim goes through; consequently psychological support should also be provided.
On the whole, satisfaction rate of 41/48 patients, most of our patients wished to be operated for removal of osteosynthesis material and/or for rhinoplasty.
Conclusion
Management of panfacial trauma allows proper restoration of facial form and function. Panfacial fractures seem to be complex and difficult to treat, but with an organized and flexible approach, appropriate reduction of fractures is accomplishable, yet post-surgical complications can't be easily avoided.
